Enhancement of the thermal stability of pyroglutamyl peptidase I by introduction of an intersubunit disulfide bond.
From the comparison of the three-dimensional structure of mesophilic pyroglutamyl peptidase from Bacillus amyloliquefaciens and the thermophilic enzyme from Thermococcus litoralis, the intersubunit disulfide bond was estimated to be one of the factors for thermal stability. Since Ser185 was corresponded to Cys190 of the thermophilic enzyme by sequence alignment, the Ser185 residue was replaced with cysteine by site-directed mutagenesis. The S185C mutant enzyme appeared to form a disulfide bond, which was confirmed by SDS-PAGE with and without 2-mercaptoethanol. The mutant enzyme showed a catalytic efficiency equivalent to that of the wild-type enzyme for hydrolysis of a synthetic peptide substrate. However, the thermal stability of the S185C mutant was found to be 30 degrees C higher than that of wild-type. Thus the introduction of a disulfide bond enhanced thermal stability without changing the catalytic efficiency of the enzyme.